Aim: The aim of this study was to identify the causes and patterns of tooth loss among Nigerian adults.
there was a progressive rise in dental caries incidence among Nigerians. He also recommended that studies should be conducted to determine the relative incidence of these two major diseases in Nigeria in view of the profound and widespread socioeconomic changes taking place in the country.
However, most of the studies 3, 4, 7, 8 carried out on tooth mortality in Nigeria, a vast country of over 150 million people, were sporadic and limited to teaching hospitals in the South-West zone, which is just one out of the six geopolitical zones and the Federal Capital Territory in the country. Furthermore each zone is characterized by differences in the culture and the language of the people. Therefore, the results of these studies 3, 4, 7, 8 may not necessarily be representative of the entire nation.
The lack of research on the causes of tooth loss from the six geopolitical zones of the country and the Federal Capital Territory made a pilot study imperative.
Also, an increase in the number of dental specialists and the areas of specialization in Nigeria over the years have led to improvements in oral health care delivery in the country. However, specialists are still mostly concentrated in the South-West zone. 8 And thanks to the incorporation of oral health services into the local and state government health care delivery systems across the country, the level of oral health care delivery has improved.
11 Improvements such as this also might have positively impacted a change in oral disease patterns among Nigerians.
Considering the dietary and lifestyle changes borne out of a transition to a westernized culture and the progressive rise in the caries rate noted in previous studies, 3, 4 more contemporary research is needed to evaluate this rising trend in dental caries. Therefore, this study was undertaken to identify the causes of tooth loss among Nigerian adults with three objectives: (1) to determine if there is any change in trend of the causes of tooth loss, (2) to prepare prosthodontists, general practitioners, and other health care providers to provide treatment to replace missing teeth, and (3) to serve as a starting point for the development of intervention programs by government agencies and policy makers to reduce, if not eliminate, the causes of tooth loss.
Introduction
Tooth loss continues to be a major problem in clinical dentistry and has received significant attention in everyday dental practice. 1 In fact, tooth loss used to be considered an inevitable consequence of old age, 2 and a normal oral condition in the last three to four decades of one's life.
The two most common causes for tooth loss are severe dental caries and periodontal diseases. 3 Numerous other reasons have been mentioned to include trauma, impaction, prosthetic consideration, supernumerary teeth, hypoplasia, orthodontic reasons, attrition, cystic lesion, and neoplasm. 2, 4 The various sequelae of tooth loss have and still pose a great challenge to prosthodontists and general dental practitioners. The multifactorial etiology of tooth loss, partial or total, has been investigated on several fronts by various researchers worldwide. 1, 5, 6 In Nigeria, a number of researchers have studied the causes of tooth morbidity. 3, 4, 7, 8 In 1967, Sheiham 9 determined that 98 percent of Nigerians were caries-free, inferring that tooth loss was due to reasons other than dental caries, such as periodontal disease. In 1975 Henshaw and Adenubi 10 reported the prevalence of periodontal disease in their study population to be 53.7 percent in females and 62.1 percent in males. Around that same time period, Okoisor 3 found that periodontal disease and dental caries (to a lesser extent) were the two major reasons given for teeth being extracted.
Then in 1987, Odusanya 4 discovered that tooth mortality due to dental caries had increased to 43.9 percent while that of periodontal disease had actually declined to 46.4 percent. He concluded criteria for extraction in one of the six geopolitical zones and the FCT were included in the study.
The Study Population
A total of 3,431 patients were included, of whom 1,868 (54.4 percent) were females and 1,563 (45.6 percent) were males. The fact that more females lost their teeth as compared to their male counterpart during the period of the study was found to be statistically significant (p=0.000). The patients ranged in age from 17 to 90 years with the mean age for all patients being 33.8 ±14.35 years ( Table 2 ).
In the southern part of the country and the Federal Capital Territory, more females lost their teeth than males, whereas more males lost their teeth than females in all the zones in the northern part of the country with the exception of the North-West zone ( Table 2) .
Finding among the Study Patients
Dental caries was the most frequent diagnosis given for extraction (58.26 percent) among both the male and female patients, followed by periodontal disease (26.99 percent). After dental caries and periodontal disease, the values dropped dramatically with trauma (4.52 percent) and impaction (4.46 percent) each accounting for less than 5.0 percent of the diagnoses during this study period. It was noteworthy that trauma was the third most frequent reason given for tooth loss in males (6.9 percent) whereas impaction (5.2 percent) ranked third for female patients ( Table 3 ). The remaining 5.7 percent of the cases were attributed to diagnoses such as orthodontic treatment, hypoplasia, supernumerary teeth, cysts, and neoplasm (Table 3) .
Methods and Materials
This investigation was a prospective study conducted over a 12-month period. During this year the reasons for tooth removal and the type of teeth extracted were obtained through a structured questionnaire. The study involved the oral surgery clinics in the teaching and specialist hospitals in the six geopolitical zones and the Federal Capital Territory of Nigeria (Table 1 ). The research protocol used was approved by the ethics committee of each facility before the study was undertaken.
For every patient scheduled for extraction, information such as age, gender, type and number of teeth removed, and the definitive diagnosis for the extractions were recorded in the questionnaire by the attending oral surgeon. Extracted tooth type was annotated using the Federation Dentaire Internationale (FDI) two-digit tooth numbering system. Teeth extracted for more than one reason were excluded from the study.
Data were analyzed using Statistical Package for the Social Sciences for Windows (SPSS) version 9.0 (SPSS Inc., Chicago, Illinois, USA) using a 5 percent significance level (p<0.05). The analyses used included frequency, cross tabulations, and calculation of means. The association between discrete variables was analyzed using the chisquare test.
Results
Adults who attended one of the seven participating dental hospitals and met the inclusion Also, as the patients' age increased, fewer teeth were extracted due to dental caries, but a slight increase was noted for patients older than 66 years old (Table 4) . However, more teeth were extracted due to periodontal disease as the age group increased. Tooth loss due to trauma and impaction was highest in the second decade of life but declined as the patients increased in age (Table 4) .
Findings for the Teeth Extracted
In all, 4,204 teeth were extracted during the study period with 52.4 percent of those teeth extracted due to dental caries, 30.2 percent taken out because of periodontal disease, 5.0 percent lost due to trauma, and 3.9 percent removed due to impaction. The remaining 8.5 percent of the teeth were extracted for one of the following reasons: hypoplasia, supereruption, orthodontic treatment, supernumerary, and pathology (Table 5) .
Findings by Geopolitical Zone
Differences were noted in the diagnoses given for tooth removal among the different geopolitical zones. For example, in the South-West zone and FCT, periodontal disease was the most common cause of tooth loss, followed by dental caries. Conversely, in the South-South, South-East, (Figures 1 and 2 ).
Among the permanent teeth, the most frequently extracted tooth was tooth number 46, the mandibular right first molar (10.12 percent); followed by tooth number 36 (8.81 percent), the mandibular left first molar; and then tooth number North-East, North-West, and North-Central zones, dental caries was the most common cause of tooth loss, followed by periodontal disease. However, trauma was the third most common cause of tooth loss in all seven zones (Table 6 ).
Permanent versus Primary Teeth
Of those 4,204 teeth extracted over this period, 4,178 (99.4 percent) were permanent teeth, while 26 (0.6 percent) were deciduous teeth. Out of the Table 4 . Diagnoses given for tooth loss by age group. Table 5 . Diagnoses given for each tooth loss. Table 6 . Diagnoses given for tooth loss by location.
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Discussion
Tooth mortality still poses a great challenge to Africa. Earlier studies 3, 4, 7, 8 on the patterns and causes of tooth loss have been local and regional. None of these studies was able to take into 47 (7.71 percent), the mandibular right second molar, as shown in Figure 2 . The permanent canines were the least extracted teeth. In the primary dentition, retained deciduous maxillary canines were the most extracted teeth (Figures 3  and 4) . 
Leading Reasons for Tooth Loss
However, in the present study extractions due to dental caries were found to account for 52.4 percent of total tooth loss, while periodontal disease was responsible for 30.2 percent for all patients (Table 5 ). These outcomes are in sharp contrast to earlier studies 3, 4, 7, 8 conducted in Nigeria. Nonetheless, several decades ago two authors 3, 4 did warn that dental caries were rapidly increasing in Nigeria. Also, this changing pattern confirms the thinking of Odusanya, 4 who, in 1987, stated that an "obvious trend seems to be a progressive elevation in dental caries incidence among Nigerians."
The rapidly increasing literacy rate coupled with expansion in urbanization and an ever-increasing Western influence have led to a change in diet and lifestyle without appropriate dental facilities and dental education to combat the resultant effects these changes are having on oral health. 
Variations in Outcomes by Zone
Variations in the causes for tooth loss were noted consideration the various ethnic components or Africa's diverse cultural differences.
This study revealed the pattern of oral health diseases in Nigeria taking the above into consideration. However, the study design (a structured survey) had inherent limitations compared to a longitudinal and descriptive, crosssectional study of the entire Nigerian population where broader generalizations could be made from the findings. Nevertheless, the present study has demonstrated that the major causes of tooth loss among Nigerians, in general, are still dental caries and periodontal disease, in that order. Furthermore, these findings are consistent with previously published reports. 3, 4, 12, 13 Previously published reports 3, 4, 7, 8, 14 on the causes of tooth mortality among Nigerians and other Africans confirmed the fact that periodontal disease and, to a lesser extent, dental caries were the two major causes for tooth removal. In fact, Sheiham 9 found out that 98 percent of Nigerians were caries-free, while Henshaw 15 and Okoisor 3 noted a progressive increase in the incidence of dental caries. Odusanya 4 reported that 43.9 in the first decade of life and, thereafter, a gradual decline occurred.
Most Frequently Extracted Teeth
Among the permanent teeth, the mandibular right first molar was the tooth most frequently extracted. This may suggest early exposure of the tooth to a highly cariogenic diet resulting in early colonization of the fissures primarily by Streptococcus mutans.
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The early eruption of the mandibular first molar, its prolonged exposure in the oral cavity, and the effects of gravity are possible reasons for this tooth's vulnerability to dental caries. The mandibular permanent canine was the least frequently extracted tooth.
Conclusion
Based on the parameters used in this study, the following conclusions were drawn:
1. A change in pattern and causes of tooth loss in Nigeria was noted, with dental caries being the principal causative factor. 2. The two major reasons for the extraction of teeth among Nigerians were dental caries and periodontal diseases, in that order, and both conditions are preventable. 3. If diagnosed early, teeth with dental caries and periodontal disease can be treated and retained, which could then reduce the number of teeth extracted among Nigerian citizens each year.
Clinical Significance
Tooth loss among Nigerians was attributed largely to dental caries and periodontal disease, and both conditions can be prevented if diagnosed early enough and treatment is instituted in a timely manner.
The similarity between the South-West and the FCT zones cannot be explained by any cultural, dietary, or geographical factors. However, over 70 percent of specialists in restorative dentistry in Nigeria are concentrated in these locations, which could have a substantial effect on tooth mortality due to dental caries.
There is a need for treatment of patients with existing periodontal pockets and gingival recession; unfortunately, there are fewer than 10 periodontists in all of Nigeria. Such a limitation makes access to specialized periodontal care both difficult and expensive. This situation may account for the high tooth loss for periodontal reasons.
But the fact remains that dental caries was found to be a leading cause of tooth loss in all other zones. This may be attributed to the dietary pattern of the citizens in these areas, where sugar consumption is high. A poor attitude and lack of awareness of preventive dental practices, coupled with limited access to specialized restorative and preventive dental services, also may have contributed to the high rate of tooth loss due to dental caries in these zones. Gender differences were noted as well. More female patients lost their teeth for various reasons than their male counterparts in the North-Central and the NorthEast geographical zones.
Tooth Loss by Age Group
Tooth mortality was highest in the second decade of life, followed by the third decade (Table 4) . But in the fourth decade, a decline in tooth loss was noticed in all the centers. This pattern also was seen in each of the geographical zones. Furthermore, this finding was consistent with the results reported by Odusanya, 18 who found tooth loss to be highest in the second decade of life, followed by the third decade.
Also tooth loss due to dental caries peaked in the second decade of life and began to decline at the third decade (Table 4) . Interestingly, a slight increase in tooth loss arising from dental caries was noted in the seventh decade of life. Although Odusanya's study 18 included children below the age of 17, he noticed that dental caries peaked
